Citrobacter freundii is an opportunistic pathogen that can cause diarrhea, septicemia, meningitis, and urinary tract infections. We report here the complete genome sequence of C. freundii strain P10159, isolated from urine samples from a patient in China with esophageal carcinoma. The genome has 5,080,321 bp and 4,768 coding sequences, with a G؉C content of 51.7%.
itrobacter freundii a Gram-negative, aerobic, and short-rod bacterium and is commonly present in the gut microbiota in humans and other animals (1) . It is an opportunistic pathogen that causes diarrhea, septicemia, meningitis, and urinary tract infections, especially in immunocompromised people (2) (3) (4) . However, with the abuse of antibiotics, C. freundii has become resistant to common antibiotics (5), causing great challenges to the clinical treatment of infections.
We have sequenced the whole genome of a C. freundii strain isolated from the urine samples from a patient with esophageal carcinoma in China. Sequencing was carried out using the Ion Torrent Personal Genome Machine (Life Technologies, USA). Library preparation, sequencing reactions, and runs were performed according to the manufacturer's instructions. The high-quality 2,177,098 shotgun sequencing reads and 852,601 mate-pair sequencing reads were used to assemble the whole genome using the GS Assembler software (Newbler) version 2.9.1, resulting in 14 scaffolds. The N 50 scaffolding size was 3,769 Kbp, which is the same size as the largest scaffold. The complete genome sequence of C. freundii P10159 is 5,080,321 bp, with a GϩC content of 51.7%.
Annotation was performed using the Bacterial Annotation System (BASys) (6) and Rapid Annotations using Subsystems Technology (RAST) (7) online servers and modified manually. The genome contained 4,768 predicted protein-coding sequences (CDSs), 24 rRNAs, and 69 tRNAs. In subsystem distribution of the annotation genome, 719 genes were involved in carbohydrate metabolism, 304 genes were involved in protein metabolism, 157 genes were involved in fatty acids, lipids, and isoprenoids, 52 genes were involved in phosphorus metabolism, 119 genes were responsible for virulence, disease, and defense, and 44 genes were associated with phages, prophages, transposable elements, and plasmids. C. freundii CAV1741 (accession no. CP011657), C. freundii CAV1321 (accession no. CP011612), and C. freundii CFNIH1 (accession no. CP007557) were the closest neighbors to strain C. freundii P10159, with identities of 96%, 96% and 90%, respectively. The orthologous genes and unique genes among the four genomes were identified and counted using the Pan-Genomes Analysis Pipeline (PGAP) under the defect parameter (8) . Those four genomes shared 3,395 CDSs in total. Strain P10159 shared 3,613, 3,606, and 3,488 orthologous CDSs with CAV1321, CAV1741, and CFNIH1, respectively. In addition, 787 CDSs from the P10159 genome were classified as unique, followed by 650 CDSs from CHNIH1, 48 CDSs from CAV1741, and 16 CDSs from CAV1321.
To gain a clear understanding of the genomic basis for the observed antibiotic resistance traits, the genome was searched for specific genes known to confer antibiotic resistance. The result shows some antibiotic resistance genes in the genome conferred resistance against some of the tested antibiotics. Genes, such as parC, parE, and gyrA, were detected in the genome, showing resistance to fluoroquinolones; the ␤-lactamase gene ampC, the MATE family of multidrug resistance (MDR) efflux pumps, and multidrug major facilitator super family (MFS) genes were also found in the genome.
In conclusion, we present the complete genome sequence of C. freundii P10159. Further genome analysis of C. freundii strains will allow a better understanding of the resistance mechanisms and aid in therapeutic agent development in the future.
Nucleotide sequence accession number. The complete genome sequence has been deposited in the NCBI database under the accession no. CP012554. The version described in this paper is the first version.
